Mitochondria from human term placenta. II. Characterization of respiratory pathways and coupling mechanisms.
Pathways of electron transport utilized for respiration in human term placental mitochondrial preparations were differentiated and characterized through the use of classical respiratory chain inhibitors and multiple sources of reducing equivalents. Mechanisms of associated energy conservation and utilization were examined in the preparations with uncouplers and inhibitors of phosphorylation. Inhibition by rotenone, antimycin A and cyanide established the classical electron transport chain as the major pathway of respiration with glutamate and succinate as substrates. Approximately 20% of glutamate-supported respiration was insensitive to inhibitors and may proceed by the cytochrome P-450 linked pathway of electron transport. Approximately 50% of ascorbate-N,N,N',N'-tetramethyl-p-phenylenediamine supported respiration was insensitive to 10-3 M cycanide and must utilize an undefined by-pass of cytochrome oxidase. A rotenone- and antimycin-insensitive, exterior pathway for NADH oxidation was demonstrated which could be artificially linked by exogenous cytochrome c to the cytochrome oxidase region of the classical electron transport system. Glycerol 3-phosphate also supported oxidative phosphorylation yielding ADP/O ratios of 2. Respiration of placental mitochondria was stimulated by 2,4-dinitrophenol and gramicidin. With succinate, dinitrophenol-stimulated respiration exceeded that obtained in the presence of ADP. Oligomycin and atractyloside prevented the stimulation of respiration by ADP. Thus, respiration appeared coupled through normal mechanisms to ATP formation and ion transport. A preferential coupling of respiration to the energy-utilizing processes of steroid hormone biosynthesis may exist.